Enhanced in vivo transgene expression and immunogenicity from plasmid vectors following electrostimulation in rodents and primates.
Safe and efficient methods for in vivo delivery of transgenes of interest must be developed so that the promise of these therapies can be practically used in the clinic. In this work, we describe the use of electrostimulation to enhance the in vivo efficiency of plasmid DNA delivery. The method was optimized to work over a range of moderate frequencies, utilizing low field strengths and simple symmetrical waveforms. After studying several parameters of delivery in mice, we demonstrate how this methodology can be employed to significantly improve both gene expression (over 16-fold) and the immunogenicity of HIV-1 vaccines (over 28-fold) compared to naked DNA in non-human primates. Compared to an efficient viral Ad5 vector system, the gene expression levels of DNA+electrostimulation were surprisingly within a factor of four of the viral delivery system.